NPC PATIENTS, regardless of their ethnic origins, have been shown to sustain significantly higher titres of serum IgA antibodies to EBV antigens than those of the patients with Burkitt's lymphoma or infectious mononucleosis, and these antibodies are rarely detected in healthy subjects (Henle and Henle, 1976; Ho et al., 1976 Ho et al., , 1978 . The distribution of individuals showing detectable IgA antibodies against EBV viral capsid antigens (VCA) in the sibships of NPC patients appears to follow the pattern which would be expected if the JgA antibody response were determined, in part at least, by an autosomal recessive trait (Ho et al., 1978) . On the other hand, NPC cells are known to harbour EBV genomes, and hence are a source of EBV-related antigens (Klein et al., 1974; Huang et al., 1974; Glaser et al., 1976) . This, however, is the only known exception to the otherwise lymphotropic property of EBV, and it seems possible that the state of stimulation with the EBV-related antigens in NPC may differ, albeit subtly, from that when the virus infects lymphoid tissue in healthy subjects, or in patients with infectious mononucleosis or Burkitt's lymphoma (Klein, 1973) . Ho et al. (1978) postulated, therefore, that such a difference in the state of stimulation with the EBV antigens might also account for the almost exclusive detection of serum IgA anti-VCA in NPC patients. In support of the above contention, IgA antibodies to EBV have been detected in the saliva and throat washings obtained from a majority of NPC patients, but not from control subjects Desgranges et al., 1977) . To study the local production of antibodies further, we have carried out an immunohistochemical investigation on sections of biopsy specimens obtained from NPC patients, and we report here an accumulation of IgA and IgG plasma cells in the connective tissues adjacent to nests of NPC cells.
MATERIALS AND METHODS
Biopsy and serum specimens were obtainied concurrently from the primary tumours of 36 patients with histologically confirmed NPC. Thirty-five of them had poorly differentiated, non-keratinizing squamous or undifferentiated carcinomas and one moderately differentiated squamous carcinoma. Biopsy specimens were also obtained from a choanal polyp of 1 patient and from the histologically proven uninvolved part of the oropharyngeal mucosa of a patient with carcinoma of the oropharynx. Biopsy specimens were fixed immediately in 100% formol saline. The fixed tissue was processed in the Histokinette. The paraffin embedded sections Aere dried overnight at 37°C and examined both histologically and by the immunoperoxidase method. Serum specimens wNere stored at -70°C until use.
The immunoperoxidase method used was as described by Burns (1975) . The heavychain-specific rabbit and anti-human immunoglobulin, the swine anti-rabbit IgG and the peroxidase rabbit anti-horseradish peroxidase (PAP) were purchased from Dako, Denmark. According to the manufacturer, the rabbit c-chain-specific antiserum was produced against purified a chains from human colostrum, and the y-chain-specific antiserum against purified y chain from human serum.
Immunoglobulins wAere then purified from these antisera by salting out and ion-exchange chromatography. Non-specific antibodies were absorbed, and the final products wrere showNn to be monospecific by cross immunoelectrophoresis. To ascertain the antigenic specificity of the batches of o-chain and y-chain-specific antisera used for the present studies, immuno-electrophoresis Awas performed against whole human sera. It wN,as shown that both preparations only gave a single precipitation line against their corresponding immunoglobulins. The antigenic specificity of these antiserum preparations was further evidenced by the fact that only the plasma cells in the tissue sections gave a positive immunoperoxidase reaction, although it remains uncertain whether the tissue-bound immunoglobulins had been denatured during tissue fixation. Regardless of the conformation of the tissue-bound immunoglobulins, the histological processing currently employed did not seem to have affected detectably the antigenic properties of these molecules. This concurs with the findings of other investigators employing this immunohistochemical technique (Burns, 1975; Taylor and Burns, 1974; Taylor and Mason, 1974; Knowles et al., 1977) . Serum IgA and IgG antibodies to AVCA wAere determined by indirect immunofluorescence as previously described .
RESULTS
Nests of tumour cells in a stroma infiltrated with abundant IgA plasma cells were seen in a NPC biopsy section (Fig. 1) . In a higher magnification of the same section (Fig. 2) , it may be seen that both IgA+ and IgA-plasma cells wvere found in the stroma, but not within the tumour nest. The micrograph of a similarly stained biopsy section from another case of NPC is shown in Fig. 3 )) 5-10 and antibody response. It was therefore coniot show a cluded that the serum IgA anti-VCA in irrence of the NPC patients might have largely been anti-VCA produced locally (Ho et al., 1978) . In view of the above observations, it would appear not unlikely that the local antibody response, as revealed by immunohistoells, parti-chemical studies of the NPC biopsy has been specimens, might include the production of Lding nests antibodies to EBV antigens. umulation, EB viral expressions are known to be rent NPC subjected to host regulatory mechanisms Accumula-which, in turn, may modulate the contents bserved in of EBV antigens in the cells (see Klein, inal polyp, 1973) . It has been shown that NPC explants inflamma-regularly displayed EB nuclear antigens ) much the (Huang et al., 1974; Klein et al., 1974) and, r se, as the when treated with the halogenated nuclehe tumour otides, these cells may be activated in is suggests vitro to lytic viral synthesis (Glaser et al., may be a 1976) and the production of viral particles antibodies (Trumper et al., 1976) . Activation of the EBV genomes in NPC cells may also occur in vivo, to such an extent that a significant rise in serum antibody to the early antigens of EBV was often found to precede NPC recurrences in patients following radiation therapy (Henle et al., 1973) , and rising titres of antibodies against VCA have been found to be associated with increasing apparent tumour load (Henle et al., 1973; de The et al., 1976) . Thus, if one assumes the involvement of EBV antigens in the local antibody responses, the different states of EBV synthesis occurring in different NPC cells would account for the different frequencies of occurrence of plasma cells in the stroma surrounding the tumour cells.
